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ventive of incrustation will prevail except filtration, and in almost
every instance the use of a filter, either alone or in connection with
some means of precipitating the solid matter from solution, will be
found very desirable.
In all cases where impure or hard waters are used, frequent
"blowing" from the mud-drum is necessary to carry off the accu-
mulated matter, which if allowed to remain would form scale.
When boilers are coated with a hard scale difficult to remove, it
will be found that the addition of one fourth of a pound caustic
soda per horse-power, and steaming for some hours, according to
the thickness of the scale, just before cleaning, will greatly facilitate
that operation, rendering the scale soft and loose. This should be
done, if possible, when the boilers are not otherwise in use.
. Tests for Moisture. In boiler trials it is essential to know the
quality of the steam generated: whether it is wet, dry, or super-
heated. For many years the standard apparatus for ascertaining
this was the barrel calorimeter, but this was superseded by the
throttling calorimeter, an instrument first devised by Professor C.
H. Peabody, of the Massachusetts Institute of Technology (see
Journal of Franklin Institute, August, 1888), and which, when
properly handled and connected, gives results far more accurate
than can be obtained in any other way.
There have been numerous forms of this instrument, one of the
simplest being that designed by Mr. George H. Barrus, of Boston,
which is described below:
Steam is taken from a -J-inch pipe provided with a valve and
passes through two J-inch tees situated on opposite sides of a J-mch
flange union, substantially as shown in the accompanying sketch
(Fig. 34). A thermometer cup, or well, is screwed into each of
these tees, and a piece of sheet iron perforated with a J-inch hole
in the center is inserted between the flanges and made tight with
rubber or asbestos gaskets, which also act as non-conductors of heat.
For convenience a union is placed near the valve as shown, and the .
exhaust steam may be led away by a short ij-inch pipe, shown by
dotted lines. The thermometer wells are filled with mercury or
heavy cylinder oil, and the whole instrument from the steam main
to the i;{-pipe is well covered with hair felt.
Great care must be taken that the -J-inch orifice does not become
choked with dirt and that no leaks occur, especially at the sheet-